Arg-7 mutant X wild-type crosses in Chlamydomonas reinhardi: study of the enzyme produced in diploid strains.
The arg-7 locus is the structural gene for the argininosuccinate lyase (ASL). Interallelic complementation was previously found to occur between several mutants of the locus: this is indicative for the homomultimeric nature of ASL. Two complementing (arg-7-5 and arg-7-7) and two non-complementing (arg-7-1 and arg-7-6) mutants of the arg-7 locus were crossed to the pab-2 strain (which is wild-type for the arg-7 locus). In each cross, heterozygote phenotypically wild-type strains were isolated; their diploid pattern was demonstrated by various criteria: mating type, cell volume, nuclear size. The four heterozygotes were compared to the haploid wild-type and in some experiments, to the diploid strain arg-1 X pab-2 homozygous for the arg-7 locus. No difference was found in growth rate and in the Michaelis constant values for ASL. The specific activity of the enzyme produced in the heterozygotes was about 50 percent of the activity found in haploid or diploid wild-type. The heat sensitivity of ASL was also investigated in the different strains: two (containing the complementing mutations arg-7-5 and arg-7-7) of the four heterozygotes produce ASL varieties different from the wild-type enzyme as far as the thermolability is concerned. These results suggest that hybrid ASL can be formed by interaction between the products of wild-type and mutant genes. A clear dominance of the wild-type allele is expected only when the mutant allele has no product of the gene: this could be the case for arg-7-1 and arg-7-6.